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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent waveform 
distortion of a transmission signal by suppressing 
reflection of the signal at through-holes in the 
mounting printed circuit board with the thro ugh- holes to 
which signal lines are connected. 

SOLUTION: Ground through-holes 21 are provided in the 
vicinity of a through-hole 14 connecting to microstrip 
lines 13 placed on a front side of the printed circuit 
board, and a diameter &phiv; of the through-hole 21 or 
a distance L from the through-hole 14 is selected 
properly. Thus, the impedance of the through-hole 14 is 
in matching with the impedance of the microstrip line 
13, so as to suppress effectively the reflection of 
signal at a connecting point between the microstrip line 
1 3 and the through-hole 1 4. 
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■5 > sfc— ;u 2 1 £»fcj\ CO^^-*- A- 2 1 

©itg<4-?>^;i/— *-;H 4 4>^©lHllBSLO'>5&< k*> 
orft^SSfiK^-f •Swkfcj; *-;n 4 

ST'f ^ d ^ h U yTttttl 3 fc-f >t-^>^v<>^ 

4 fc©««M!lT?©ffl*RI*fc»JIWKflPETS. 
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1 

& v 2o©7;u-*-;i/£;frbX, mMMoM^com-ti 
fig^;u— 7rx-;i/3fe^Ojttf®t-. ia*;i/-*->i/£*f bt 
C tt&ill 2 ] ft dUH 1 1: ^ X s 

ii5S2^-5> ;i/© nSfiiimjga^-'i'— 7^— ;i/tc 10 

ttt&mffi??^ Y7s)\'—-^—)\'<DWmt(D>PU< £$> 

[M*«3 ] OSsKfli 1 2 Icfc^X, 

^i3ffitS©mS3-^OPT*©Hug32o©^;i/-*-;i/|HI 

& jau 1- 3 «t a t s mam ^«ass s istt t c t & t 

[StJRJ«4 ] 1 2 (C*JOT, 

@ugi3ffi«(Ofi082-^;©iBiT-CDBug32o©^;i/-7h;— 20 

[ssjr«5 ] m>nm i sfctt 2 £*^x. 
Bute 2 -?©;*.n/— ;i/©— ^^BuSBffiffiicSK t> fttts 

buI27"-7> 7f;-;i/*5i^[5lSS^gi.©mWf>A s K 
^4: bTx »@e»aS:lKlE*«t«i5M-W 
feci: 2. ££S4K. 

Hiatus ] at«©— *©at:K!ij-e>ix&ffi»»B© 

— 2 o ©7. tf— ;U3 «fc o X §£IEI,5©<1!i;S©li *> 
b < t±K»Krt©»Mfc»tt <t -5 t bfc3l£l»I£ffl 30 
^fcffi^SSSICfc^X, 

r^Sl^ffitRS:^* 1 ! 1 ~ 5 ©v>r*i*»KS21iB©fl3£ffitS 

[ftiB©lf*ifc&iBJ 
[0 0 0 1 ] 

[0 0 0 2] 

[{*#©««] s^T-tt^ £iS3*h©ffi«wt;*i:©jfti 
x, mm&Tgimibtzztv&mtK*). c©t©> i 

C |fl © £ i£itJK £ K © S - ^ * s * 5 i: & o X * X <- ^ * • 
[ 0 0 0 3 ] 13 7 tiu 3tfiiS-C©tf*561E^y6 
]9HlflEB> *«B«««e £C J8 n ft * SS«WR©-tt 

|Bj^lllS> 5 ttv-f £ MJ y 7t;?<Sg> 6a, 6b JiPl 
$lli=)*7#, 7tt#7 W^X*3&5. 50 



WWW 1 1 - 5 4 8 6 9 
2 

[0004] mikoimm.m^zmft'm 
$m<t bx jtaji-r s m ^ s &©x-& s . 

[0 0 0 5] PUHK^X, ««l±fctt» v;i-7-7"b 
❖ 7l>PV2£%,*:i?jL-)l>3£ #mM£ 

tu in6F^l* s [B)ir!lllSt4iCj;o-r^rc^nT^?>A\ 
;i/-7-7"U 7 Wf?;bf7l/i' tf 2 ©AhB^i: bX© 
-?'f h »J >.y7OT5* 5 |ED«5l4 i:|?lWi3*^^ 6 

£ ft 5 |SJ till ^ * ^ ❖ 6 b ic J; -j X l^fe'd £ n X & o 
[0 0 0 6] ife^? A 5 . M^.«s 1 5 0 M b/sec©MJ£© 

ifl»©«swi ^-A J -7;u-7-> r i/ w/T-rfrry v ?y 2 

X-B3#8!l^ffi:*ftX 1 o© s 2. 5 Gb/sec© 

^sifi^i: & !? v -r * d ^ h n * ym& 5 J5iwmm& 
4 $ tix % * ^ a 3 tc n, c: x- yefi 

[0007] yt?7<{ /nx'Bmztix&tzytm 

3X2.5 G/sec©n§4>£!l£ffi©SS 

stffi^t^ife$ n, 4 st^v -r ^ d ^ h ') v m 

ffiS&&m-ZtlX^)V3--7\/>7V/5 : -?)V?--7\/>7 J i7 2 
ICtit&^tu coaftffi^tffflft© 1 5 0 Mb/sec © 

[0 0 0 8] bA^bs C©<t-5iC-v';i/-77"lx7f-/7 : -*v 
;^7V*-0-2 tJt* i?a-;i/3 i:©KS:lBlWi«§l4$ffl 
^XI^MT 5 i: ^ JSM* Plttri * >? $ 6 & £-fZ><> 

[0 0 0 9 ] H8ttj(!»*5#i£ftfflOfc£«aiRfcji*-r 
SgU^llllX&^Xv lattii, lb(iKSi> 3aJi 
Sg^f>, 3 bB:^ttli^ 8 >? ax h U <y7*ifvS 

Eg, 9&*;i/-*— ;u, i o (i^-f :7D* h >; y r«a 

B:PI-W9fef*ltTtt«1-SJKiH**iS1-*. . 

[ooio] nnic£^T. ffiffi i ©-^r©®, En*>, 

SHI attt, v;b-7-7'U^lt/T : -v';i'7-7"b^1t2i: 
Jt^Ei/'i— ;i/3 ii^ilg^nxv^WX&SAN C©S 
II aT-©|B*S«R±«lSl l&Z<Dft*:i/3-— JUSWto 
E#n*«J«t»5. C©»« 1 ©EttK±«* 1 1 1 

jt^ v3--)\> 3 ©^as^si 3 b tcg&tt e, ntfsa© 

^ftf> (^©-5*>©1^^ m^CDX&tlbmto.tzim 
-Tf>3 aXfei>) ife^* s K^r-ri>^^-^-^* s ^(t 
e,nx^S (;:t% ^;i/-7h-;Hc»i v -?©MHt^ 

©ttSE^bX^S* 5 , WTXttx 

m-racfcti-s) . -eit, c©s5*i3Rit«j«i 1^ 

tcfcJu c©7v;i/-7n-;b 9 a 1 ©&®i l b#JX v 
-f 7 d * m; >v 7M l 0 h^M^ns^ 9 
btfsSlte.tlX^.So £fil©^ffllat-lt C©7;i/ 
-*-;U9 b* s ^-f 7D7x h U y7**KS8 &^bxv;u 
5 i 7'l/^^/7 r v;i/5 i 7 , U^-y-2t}^$nxV^2>. 
[0 0 11] Jttya-*3tt, -t©^lft«H3 bt» 
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i* h tix n 5mw f > sang 1 ±©Ett»itf8« 1 1 © 
MJ&T i> ^ ;i/ 1 KfeJitr i 4: £ «fc t> s ilK l © 
E**8±tR«l nciK!?f-J-(te.ns. dftlcj;^ 
^j.-;l/3tt, 3 a, 7-.)\s-*-)U9 a, v-f 

i?D7h'J'V Tif&SS 1 0 , *JI/-*-Jl> 9 b»I5V^ ? 

[0 0 12] ^;i/-;h-;i/SrWini--&ci: 
£<fc9s B5fifli&l»JM:3*f *&ffl^5££fcUC» ftt- 
i;j.-;l/3, •7;i/^7 , L'^it/7 r -7;i'^-7"b^1t2Rn$: 10 
®mt % C i: * S T- % 5 c 1 1 S . 

[0 0 13] EI9l±s My:a>J&:£ffcfflo£ft 
S^|tffi®T-^J^^1-Sai.Mi®l2lT:$)^>T, 12 a, 

12bliIC, 13 a, 1 3 bliv-f *d;* h >J y7® 
SS, 14 a, 1 4 btt^;u— 7f;-;i/T-fe?.. 

[0 0 14] RlElfcl^T, COfl£*«tt, S«1±C 

i&it e>nt 20© i c 1 2 a, 12 bnat- s sftffi*fe 

ggt5tft©2p©T-f ^d;* h ij y7i!81 3 a, 
1 3b#5El|-rsti©fcbT^?)s d©«fc-5fc«^s * 
©SSM^T-s — ^fflv-f >P7h'J? ^StES 13b 20 
^ 7^-*-;U4a, 1 4 b£ffl^£ChfCfc 

1 ©StBHRiJfca&ttS «fc 5 K LTOS. 
[0 o i 5] c©«t-5Ki, ^;i/-5h-;u$ffli">Sii:{c 

i: *flb®ttfg i: bT E«T » c t t 
[0 0 16] 

[#6B^* 5 «?5ifeb«t-5i:-r5l3lM] tC5t\ C©<fc? 

^ h u <? 7m&**)\>-*-)\'*.\%mir z 30 

^©lg*£*T-ma<l^©RM* s 5£&bs ^©RSftf 
a. gam* *>*»*e^l*B"CH:» ^-f>tr-^>^<& 

5 0 QCSSb-Cf >tr-y>^-v>y5 L >^5rS-oTl-' 

< , CiitJ; 5 'ttJBffi* £ it It S C £ * S T- 1 Wo fc . 

[0 0 1 7] Ell 0 (a) fcfc4£|R©;*Jl/-*-;i/©glS# 
^/TN-r^HT-feoT, 1 5tt^;b-^-;i/ (=fitKf«3lC 40 
&5fc»s fifJc^T-^bTOS) , 16a, 16btt^-f 
>D7>Uiy ym& (v>f ^ h »J <y 7KB 1 6 b 
lis S«©*ffi!lt:feSfc», SfcttT^l/tV^) 
*. 010 (b) ttHEl (a) ©^-(rf^A-AtC 

*at'&»K 110 (a) C*WS**S#fc:iiRM?*fc 

[0018] El 1 OicfcOTs v-f h- 'J v7m$& 

1 6 a, 1 6bl±**s «S10IC?ff4OT»l 7 
t^7> Kttl 8 ttmtUiX®l&Z1\X&<0, Zh 50 
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WtU 7,Jl/— ;H 5T"li, fCSEt^-y^fi 

J&^v^ ;5- b 'J v -?m& 16a, 16b A s i;i/-7f» 
1 5 ©fl^$9i: So iz mmteMf&X'tPM ZtiZt, 
zi\<±> ©tfc$cj£PT- fi^©R9*#<fc? 6 c 
[0 0 1 9] Ell llii!)'*5^;i/-*- /U€:*r««9 
«?.ffi©^fiiiiLSili ! ftEli?<fo-jT, i5tt^;i/-*-;k 16 
|± v -T ^ d ^ h ij rjSlKix 19a, 19b l£#tt -f > 

[0 0 2 0] EI9tC#j^T, I C 1 2 aA^v 

-f ^ h tj v t-^es nbS^ UT®Slfi^*iSS« 
^©S?fiirillSSi:bTi±, Ell lEI©J;3fcHl*>§ft*. 
C©^. {I^ii2 Ott I C 1 2 a(3ffiM5 Us ^;U-^ 
-M 5* s ^;b-7j;-jH 4 a, Hbt^ 7-f?D7 

h U -V 1 6 * J v-f ^ h U 7"«9ES 1 3 b tc^ 

-^'V^v-y^^^^lsSfctoiCs fl^-S 2 0{RiJ{c{Eii 
«B©f*tt -f > f - y > ^ i: SSF U v iffitttt « WoffitJt 1 

(EI9T-©I C 1 2bt«iatS) 1:*, e^Est© 
-f > e-** >^ v >^ > S fc to t , ei^jsss©^ 
tt-f >bT-y>^i:*bt>«W«tfti*oJ£tt 1 9 a A 5 IS 

[0 0 2 1 ] l%£s «*«2 0*^«i^©H^ff^* s 1S 
^$a5*©i:1-Si:s tfflty hOSlSW!)© 
^©-gi5* s 5.7.^>yf->^©?iSty&UT- : ?^ 
^n^hU yr$as§l 6 i:7JU-*-;u 1 5 fcOStS^ 
Pt-SlhJUs ?-(^D^hiJ.; 1 6 fcifi^rata 
tr. C©i:t, > t— y>X 1 9 a* s IEffil^5 0 

Q-tM ^^^.v-y^V^t^nx^WSs C© 

SMfs^lic©4§tt'f >hr-*->* 1 9 aT-n^iK^ias 
&8'JP c gggtt^feL^^5:^/^A^. c©«HSfe-f >t:-y>^ 1 9 a 

^m{CMHL<s Z(DtzSt>, 57Vyf>^4bT, C 

cx-t)s ^^p^€.©ss<i-fi** s s*<r-r§6 cc-cs 
w b tswft ^tts it ^as 2 o e fni^ * tt a msifi^- 
hlelb^isncjfitrcitlc^s^ts cfiD«SS,*%tas 

[0 0 2 2] El 1 2 tte««*©i± D«?ORW«9t 
1 6 (DBmmS STtU * tz. fiiUffi 

t «k a fcj&s^iis s;± t) »n$p B ^ t % i *m bx js^n 

^> o 

[0 0 2 3] ^Ji/— *-JH 5 lis *0flJtMc£fcJ; 
»)s fiilim^lc^bs gMffl-l' > t-^>^ t LTff 

^ri:* s fet)s 85#©^^lcl±s £««*ttiS»ffittT, * 



( 4 ) 

5 

(csg-r-scttc/fei,,, tot, Hi 2tc*j^r, 

1 5 tf&M'ft©^ > b"-^>^ t UT^ffll"?. 

.#*i=i^ x)v-*-jn 5tm$m<D<( >t-^->7s 

tt©$/f*fg<ftD.#£-f £o 

[0 0 2 4] ? bT, PfMWilMj^D. #<Ie l:. 

TxCQ?l5^*^e- 1/ -^jfirCti, 1 , 0 L' -y ]- ©iqiJEfctB 
8£,R«-fCi:fc£*. 10 

[0 0 2 5] vOd^I^J'J 1 6 ©{£;£ 

izte-ox l t-v hCDJl!Ul#M<&-Qfc try h 
[0 0 2 6] ft?ES!lfiigt*5^T, ^©cM^il 

tc in 8 1 1- <t o tj.rn.mmR s j?j t ■> &j® ^ as * © 

±lB©£?&jrM$M^* s 'h£V'>J$iSrT-&, <5 20 
igi*'** © t»>tt«BT? V>m&&H fi s %®£1t\2>i> ©T* h 

[0 0 2 7] ^V3>^fco^fflffi±T-®MS§«fi;^ 



[0 0 2 8] aWBW©l«Jtt* *>a>3e3jS£«¥iffU ^ 
Wit* £ - i: #f g 3 «t ? «c b fc t * ti fcffl v * 

fcs^s s c 1 1 & * . 

[0 0 2 9] 

y^-JSsasS&^libfciittca:, §2*;i/-*— ^igv-f 40 
[0 0 3 0] 

lATiJISSSilSISS-r £ c: «fc 5 , d ©f*tt-f > t-y 
i: & ^ ^ > K * JU- * - ;u £ i? h fc S «B t d ti tc »«t. 
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[0 0 3 1 ] 

[0032] mi £%mmmt^ti%m^ 

^> K^;i/—Jh— ;k 2 2 (isE-TI«S> 2 3(iiH^ 2 rid 

<J o 

[0 0 3 3 ] Biat43l>T, MlrWm2 2 tt v 

[0034] zcomm%m 2 3 tc ^utit 11 9 iz^ l 

fe«£3f5©H^«|£i:Plt*{C, 2^fflIC12a, 12b 
£(DWlc£i*&y( Vox b ') v7®8&fr£>tt.Z 2o© 

m-mtm 1 3 a , 13 b#ss:tts,ft, 1 

3b©-a!5^;i/-^-;H 4a, 14b5:^UTSIR 
1 ©«i!l!|{CS^ 5Cti:«t»), cn e.{I^$9iE§ 13a, 
1 3 b&£<*3£2l$-t!-Tt>3„ 
[0 0 3 5] *i>5Mi:iUT, -©^M^*J T - ( j :s 
^f)^, ^-*-;H4a, 1 4bSC, -^©ig^tc 

[0 0 3 6] Cil^*7> K^;u— rn-;u2 1 tt N 
-^-;H4a, 1 4 btC*fLT¥fTT-& t), 
-;H4a, HbOlWCWU ^7>KakUT 

— 2 li:ttT-fi?D7hiJ7 T^lSSi: j^ftlbfcf^ 

•7> K^;i/-^-;u2 l ^v-c^d^ h u yrsagSi:^ 

[0 0 3 7] ^IT% ^— ;H 4 a £?7>b'X 

;u-^-;i/2 l i:A i e.'5:3(s^$gEe J ?'^;u-7M-;n 4 

it), cn^i fl-^i^Ki©^^T- ©S^OJxfi* &£PJE f 

[0 0 3 8] 191:^ Lfcft*ttffi/©«fc-p ic, ^;u-^ 
-;H4a, HbfcWffll^ns^M, 
tt-T > f-^'>^* s ^©^«{C«toT^S •?© 

win >v—y>7.zm^$&mi 3btj>v—y>z 

Tvf-XTTZ 5 0 QKIEMfclfcrfSC fct±#fKfc*l 

;u 2 1 ©itfg-^^;i/— -ft— ;i/ 1 4 a . 14 b tOfSmz 

fobXXfr— ;i/ 1 4 a, 1 4 bfcy-7> 

-;U2 1 hA>e» 5 flWttBKPWtt -f > t — ^ > ^ A S S 



-Ti>d tux*), frim yv—yyxzTj tax h 

'J-y r«B 1 3 b £4 >¥—$>'>X^yr>'ytZ>& o 
£s ffi&Sj<i&fcj-Z>Z£ftZ-g?>o MT. -©*lco 
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[0 0 3 9] ID 2 (a) lZfj<tXolZ s «*ttk 
UT^^yi/— 4<5DPMBfc5fc* % ^7>M^- 
^-;i/2 l#S&tt£ftT^£ia>k-f 5o cct-lt ;* 
;u-7t;-;i/ 1 4 CISM$tL« v-f ^07 h 'J ^ 7T»B8 1 
3fci&i\ 4»o*;i/— ;i/ 1 4 a) ^ 'WMi k£ lit" 4 ifi 

(»cBiLrT*n*affittfc* r ^> k*;u-*-/i>2 1 * s e 
> |-^;u-^-;i/2 i«>iti,ci|dit©rfflPH (bp%, 

[0 0 4 0] 4»4»6«jat43«r^T^ ^^U— ^h— ^Fr c ]P^ L 

&-£k ut*^— ;i/S*&ffi<b*-&*fcx 02 
(b) TtottSfcLTSV*-J:$C* jx;i/-*-/H10ft 
bTO<kk&K N 7^*-/H4ky5>F 

1. 27mmk-f&ks 7ft— = 0 . 5mm 

OkS, 5 0O©1«S6-f >tf— ^>^Z OWf ?>nfco 

[0 0 4 1 ] *fc, WL»t>ftZ>V7y ;i/<0 
iJStLtit 2li©^£|Rafc<&T-t±ft<, lflSfc* 
V^tt3IBW±fcLT*i 1 
mUktttzm&lZte^ X M3ffiiL= 1 . 2 7 mm 
k Ut^ H*fc*Jfc-*— 'Ml 0 S*fb£*& kc^v 
@2 (b) TWtS 1 kUTiRf J:-5ft»tt-f >hT— ^ 

(l^tS^ ;i>HIHL = 1 . 2 7mm©k&£ 

UL, 122 (a) 

sfc— ;1/&#<L = 1 . 2 7mm 
k^;i/-^-;ug0*$»||S*ix** s x BI2 (b) T-fcfcH 

& 5 0 Qlcf £Ck#T*t£o 
[0 0 4 2] H3tttt±©A-5C$ r 9> ;i/ 
&IS»tfcktCD^illiSc/F$S:^-rST'fcoT, tttttt v H 
1 2T*^ufc©klsl«, K*^— tf— ;u*ttl*ft 

[ 0 0 4 3 3 ft*. H2CDgttD^T-{i N ;H 4 

k^> K^;i/-*-;l/2 1 k<3DifiSS:0k«U< Lfc 

;i/-7h-;i/l 4t^7>M;i'-*-;i/2 1 k<DflSffi£ 
^U<t£k. H«aS4R©JBJt©ia-r'**JT-J6*cktt 

[0 0 4 4] *;w-*-;t,i 4k^^>K 

*;i/-rt-x-;i/2 1 kottStfUftSWAT-tiN ^> K 
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*;i/-*-;i/2 1 *^;i/-*-;i/i 4fciEr5<S, 

-7}wi,i 4fc < fcaiS9*Si&© ! t#fJE-f >t-y>*tt/j\ 

$<ft£* iHr*C % c©»tt-f >tr-*'>*fct, 

— ?h-;n 4i:^7> K*;i/-*-;i/2 l ko*s« (ft 

Sftk") lz&^x*b&M-t!i\Z>b\ -mz s 

;i/l 4i:^7> K^;i/-*^;i/2 l kO«|©eait#/h3 

Wtt-f'^tf— y>^tt/hS<ft&. 
[ 0 0 4 5] *fc, 19 2 (b) K>7<rj;5fcfMtB\ At 

10 »fc«fcoTtt* 12 (b) ICtt^^S' 

f*kLT>h<*<-f &cki>T-&, BiR-r 

[0 0 4 6 ] *fc, BB2t*5^T, >UU— *-;i/|HIJRL 
. & 1 . 2 7mmfcUfc©(is — liStc. 7|%— ;i/<DlH 

ft«6fejxfc^;i/— ^HIBRfcfflv^ k, dSSSIKQtB 
JBCBIl/T, K^©IS61S^3E?^^i£&kSCk* J T-& 

20 £ti£fc©T*&fti^o 

[0 0 4 7] E8T-7rxUfe«e^co^e^T-cD*^©^ 

7^— ;i/9 bco5£f5§^ l w±co^^ > K^;w— t^— jv 
2 1 feaSIt ^kk^fc. flb»OE«»it««l 1 T'CD^ 

7j^— ;i/9 aic^LTii, ^©mofl!S©^>?b— xh— ^ 2 
2*y^>KK:aaj|U Chfe^7>K^^-*-^2 
2tjt€^a-;i/3t©«W«?t>3 c, 3d#RA 
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